Sixteen Holstein cows in varying stages of lactation were randomly assigned to four groups of four cows each. Indwelling polyethylene catheters were placed in the jugular vein, and solutions were administered with infusion pumps.
Introduction
Though the role of oxytocin in causing milk ejection from fine ducts and alveoli of mammary glands is well established, Donker et a]. (IU) of oxytocin twice daily from days four through eight of lactation and observed graduated decrease in litter weight with increasing dose. These workers postulated that exogenous oxytocin somehow inhibited normal function of the milk ejection reflex. Evidence for this inhibition also was reported by Carroll et al. (1) . Later work by Mizuno and Satoh (5) and Caruolo (2) showed that inhibitory response depended on oxytocin administered and duration and intensity of suckling stimulus. All reports dealt with periodic injection of oxytocin ranging from hourly (3) to twice daily (2, 4) .
The present experiment studied effects of continuous infusion of oxytocin on milk yields and composition.
Methods and Materials
Sixteen Holstein cows in varying ages and stages of lactation were assigned randomly to four groups of four cows each. Indwelling polyethylene catheters were placed in the jugular veins and solutions administered with infusion pumps. Cows in group 1 received saline solution only and served as controls. Oxytocin was infused into other groups as follows: group 2, 50 USPU/day; group 3, 100 USPU/day; and group 4, 200 USPU/day. Oxytocin was diluted with saline solution (.9% sodium chloride) so that assigned doses were infused in 500 ml of total solution per day. During pre-treatment and post-treatment of 4 days each, all cows were infused with saline solution. During treatment of 5 days, three amounts of oxytocin and saline solution were infused. Milk, fat, protein, and total solids yields were determined.
During the experiment, cows were confined in stanchions and milked twice daily.
Results
In the control group there were no significant differences between means of the three periods indicating that infusion of physiologi- significant differences (P < .05) between means cal saline solution had no effect (Table 1 ). Infusion of 50 USPU of oxytocin reduced yields of milk, fat, protein, and total solids during treatment. Milk yield was lower (P < .05) during post-treatment than during pre-treatment. Yields of fat and protein during treatment were significantly depressed. During post-treatment they were not significantly different, Total solids yields were higher (P < .05) during pre-treatment than during treatment.
Infusion of 100 USPU per day decreased (P < .05) yields of milk, protein, and total solids. During post-treatment, yields of milk and protein remained the same as during treatment. Fat yield was not significantly affected during treatment but showed considerable increase during post-treatment. Total solids yield was lower (P < .05) during treatment and returned to pre-treatment yields during posttreatment. This resulted from high fat yield during post-treatment.
Yields of milk and protein were lower (P < .05) during treatment and decreased further during post-treatment when 200 USPU of oxytocin were infused. Fat yields were not significantly affected. Total solids yield was lower (P < .05) during treatment and re-JOURNAL or DAIRY SCIENCE VOL. 56, No. 2 mained the same during post-treatment,
Discussion
Previous reports of the effect of oxytocin injection on milk yields and composition have been concerned with one or two daily injections of varying doses for one or more days. Mizuno and Shiiba (4) observed an inhibitory effect of oxytocin administration on lactation in the rat. They further reported that mode of injection, intravenous or subcutaneous, produced no significant differences. Growth rate of the litter did not recover after withdrawal of oxyCoein.
Carroll et al. (1) reported no effect on total milk production in cows when 100 USPU of oxytocin were injected 8 to 9 hr before evening milking. Total milk production was from normal milking plus residual milk removed after injecting 10 USPU of oxytocin within 30 min after evening milking. If residual milk was not used in measuring total milk yield, it is possible that an ird~ibitory effect on milk yields was exhibited when 100 USPU of oxytocin was injected. They concluded that exogenous oxytocin has art inhibitory effect on milk ejection reflex. These were the same conclusions by Donker et al. (3) and by Mizuno and Shiiba (4). Mizuno and Satoh (5) suggested that failure of litters to recover their lost weight during post-injection could be due to mammary gland involution. They believed that involution resulted from incomplete milk ejection because of decrease in endogenous oxytocin secretion produced by exogenous oxytocin administered.
In our study additional oxytocin was not used after normal milking to determine residual milk since we believed this would have some effect on milk secretion rate. It is possible that amount of residual milk would be of minor importance. After administering 100 to 200 USPU per day, stimulation of the cows for milk let-down did not increase intramammary pressures indicating that no further milk was ejected from alveoli and fine ducts.
In our work continuous infusion of oxytocin likewise interfered with milk ejection reflex since saline-injected cows did not exhibit significant reduction in yields of milk, fat, protein, and total solids. The effect may have been more pronounced when 200 units/day were infused since there was subsequent decrease in milk yield during post-treatment.
The possibility that exogenous oxytocin had an effect on rate of milk secretion cannot be ruled out since alveoli were affected and intramammary pressures were elevated above prestimulation pressures.
